Calcium transport and calcium-ATPase activity in human lymphocyte plasma membrane vesicles.
We have studied Ca transport and the Ca-activated Mg-ATPase in plasma membrane vesicles prepared from normal human lymphocytes. Membrane vesicles that were exposed to oxalate as a Ca-trapping agent accumulated Ca in the presence of Mg2+ and ATP. ADP, AMP, GTP, UTP, ITP, TTP, or CTP did not substitute for ATP in energizing uptake. The Vmax for Ca uptake was 2.4 pmol of Ca/micrograms of protein/min, and the Km values for Ca and ATP were 1.0 and 80 microM, respectively. One microM A23187, added initially, completely inhibited net Ca uptake and, if added later, caused the release of Ca accumulated previously. Cyanide, oligomycin, ouabain, or varying Na+ or K+ concentrations had no effect on Ca uptake. A Ca-activated ATPase was present in the same membrane vesicles, which had a Vmax of 25 pmol of Pi/micrograms of protein/min at a free Ca concentration of 4-5 microM. This Ca-ATPase had Km values for Ca and ATP of 0.6 and 90 microM, respectively. These kinetic parameters were similar to those observed for uptake of Ca by the vesicles. The Ca-ATPase activity was insensitive to azide, oligomycin, ouabain, or varying Na+ or K+ concentrations. No Ca-activated hydrolysis of GTP or UTP was observed. Both Ca transport and the Ca-ATPase activity of ethylene glycol bis(beta-aminoethyl ether)-N,N,N',N'-tetraacetic acid-treated lymphocyte plasma membranes were stimulated 2-fold by a cytoplasmic component (calmodulin) that was purified 500-fold from lymphocyte cytoplasm. Thus, human lymphocyte plasma membranes have both a Ca transport activity and a Ca-stimulated ATPase activity with similar substrate affinities and specificities and similar sensitivities to calmodulin.